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Abstract 
This paper intends to discuss landscape resilience as a way of reducing disaster risk in the island of Madeira. Maderia is a 
Portuguese Macaronesian island that is located in the Atlantic Ocean and frequently affected by natural hazards. 
Here, the concept of resilience is discussed as a dichotomous and place-based concept and as a way of achieving sustainability, 
sustainability being one of the main solutions for climate change. This paper will discuss the complexity of defining “resilience”, 
the contradictions involved in its use and its positive and negative applications.  
In order to make resilience an operative concept, it is investigated within landscape research, in which landscape is considered to 
be the result of human and natural actions and their interaction. Here, landscape is considered as a holistic, place-based, bottom-
up concept that can be used as a unit of measure for community resilience. 
As a consequence of the kind of relationship that a community builds with the landscape in which it lives, we can encounter 
different kinds of lansdscapes: riskscapes, hazardscapes, resilientscapes, sustainable landscapes, etc. These landscapes are 
investigated in the context of the island of Madeira in order to identify the resilient actions of its community. 
To conclude, today, Madeira is a riskscape and often a hazardscape. The most recent incidents were the fires of 2013 and the 
flash flood of 2010, which was one of the worst events in the history of the archipelago. However, the first signs of resilience 
have been identified, which represent interesting examples of increasing awareness in both top-down and bottom-up ways.  
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1. Introduction 
The purpose of this paper is to investigate the possible linkages between resilience and landscape and the 
potentiality of this relationship for a disaster risk reduction [DRR] strategy in the island of Madeira. According to 
the definition of DRR provided by UNIDR, its purpose is to “minimize vulnerability […] in the broad context of 
sustainable development” (UNISDR, 2004: 3) and promote a “culture of prevention”.  
In order to be useful in the context of DRR, resilience must be interpreted in relation to those factors that 
facilitate the reduction of vulnerability. The resilience characteristics that appear useful in terms of DDR and climate 
change adaptation [CCA] have been listed by Mitchell and Harris (2012), such as holisticism, management capacity, 
response capacity and pro-activeness. These characteristics have been better described by the two authors as the 
ability to perform the following: “(1) provide a holistic framework for assessing systems and their interaction, (2) 
emphasize capacities to manage hazards and disturbances, (3) help to explore options for dealing with uncertainty, 
surprises and changes, and (4) focus on being proactive” (Weichselgartner and Kelman, 2014: 13).  
Generally, “resilience” is a buzzword (cf. Comfort et al., 2010), which arrived in hazards studies due to inability 
of the previous concepts to provide the answers needed. Its role in disaster prevention has been recognized, 
particularly in 2004 by UNISDR, which defined it as “the capacity of a system, community or society potentially 
exposed to hazards to adapt, by resisting or changing in order to reach and maintain an acceptable level of 
functioning and structure. This is determined by the degree to which the social system is capable of organizing itself 
to increase its capacity for learning from past disasters for better future protection and to improve risk reduction 
measures.” Thus, resilience grants a society the abilities of adaptation, resistance, and change. In 2007, UNISDR 
changed its definition of “resilience”, substituting the ability to change with the ability to recover and accentuating 
the role of community in the promotion of resilience by defining community resilience as “the degree to which the 
community has the necessary resources and is capable of organizing itself both prior to and during times of need” 
(UNISDR, 2007) and implicitly emphasising the need for sustainability, particularly ecosystem integrity, in DRR.  
According to UNISDR, today, resilience is seen as one of the main goals to reach in order to face the multiple 
crises that beset the contemporary system not only from an environmental point of view but also from economic, 
socio-political and cultural ones. Although some critics point to the difficulty of operationalising resilience in DRR 
strategies because of the polysemy of the concept (cf. Reghezza-Zitt et al., 2012), resilience has had a role in 
reducing vulnerability to the expected impacts of climate change and promoting sustainability. Accordingly, 
landscapes are called upon to increase their resilience in the face of recent shocks and stress, and these efforts must 
be joined to those promoting development and sustainability (Leichenko, 2011) because sustainability is considered 
one of the main solutions for climate change (Pickett et al., 2014; Childers et al., 2014). Thus, in this paper, 
resilience has been interpreted as a function of sustainability, having a dichotomous and place-based character. 
2. Towards a resilientscape for a DRR and CCA strategy in Madeira island 
2.1. The complexity of the resilience concept and the need for a place-based analysis 
 
In disaster studies, sustainability is the capacity to avoid climatic risks for future generations and to those 
countries without the capacity to participate to the decision-making process (Puckett et al., 2014: 145), and 
moreover, it is defined as the ability to “tolerate and overcome damage, diminished productivity, and reduced 
quality of life from an extreme event without significant outside assistance” (Mileti, 1999: 4; Cutter et al., 2008: 
601). More generally, sustainability is defined by three E’s: equity, economic viability and ecological integrity (cf. 
Pickett et al., 2014). On the other hand, in sustainability studies, resilience is identified with those phenomena and 
processes that can actualise sustainability goals (Childers et al., 2014), and it is one of the conditions through which 
to reach the sustainability of systems. However, resilience’s value must be interpreted through its components that 
are useful in activating sustainable processes. Accordingly, in order to be an instrument for building sustainability, 
resilience must be interpreted as a dynamic concept. Contemporary studies in ecology, in fact, have re-thought the 
concept in terms of dynamism and change in order to recognize its role in the context of evolution and changes (cf. 
Pickett et al., 2014), contrary to how it was interpreted initially (Holling, 1973), only in terms of equilibrium.  
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However, the property of stability, which has been attributed to resilience for the first time and is apparently in 
contrast with the property of dynamism, is not necessarily undesirable. If, on one hand, over time, stability can be an 
obstacle to evolution, risking to the collapse of systems (cf. Chelleri, 2012) or a return to conditions of vulnerability, 
particularly in disaster contexts (cf. Lewis and Kelman, 1999; Kennedy et al., 2008; Wisner et al., 2004), on the 
other hand, the stability of some processes can be considered positive, such as sustainability conditions. Thus, 
stability and dynamism must be read in temporal and local terms if they are to be interpreted correctly. In fact, every 
step of the process may require different resilience factors and resilience characteristics, according to their purposes. 
For example, resilience, understood as the rebuilding of natural barriers that existed before an event or as the 
conservation of the vital functions of ecosystems, must be read in a positive way because it ensures the rebuilding of 
natural barriers and promotes sustainability, which is interpreted as ecosystem integrity in ecology studies (e.g. 
Weichselgartner and Kelman, 2014). On the other hand, resilience can aid processes that work against sustainability 
when it promotes the return to and/or the maintenance of conditions of uncontrolled soil exploitation, social injustice 
and the unequal distribution of power. Poverty, for example, is one of the most resilient social conditions because it 
is difficult to overcome without a radical change, such as an external disturbance and/or shock. The case of 
apartheid-era zoning policies in rural South Africa is an example of resilience (Ramutsindela, 2007; Cumming, 
2011). These negative processes have been defined by Mitchell and Harris (2012: 5) as the “dark side of resilience”, 
as reported and by Weichselgartner and Kelman as well (2014: 6).  
In order to overcome the dichotomy of resilience, some new concepts, such as adaptation and adaptability, have 
been introduced. In the third IPCC report, “adaptation” was defined as the process of adjustment that takes place in 
ecological and human systems in answer to present and future impacts that could produce damages and/or 
opportunities (Smith et al., 2003; Klein et al., 2004). Adaptation, such as natural event risk reduction, requires 
information, awareness, planning, design, implementation and monitoring (Klein et al., 2004), so it is a operative 
term, unlike resilience. Without adding the adaptative component, resilience appears to be a sterile concept that risks 
losing its flexible character in favor of stability and facilitating a return to the status quo antes the event, which can 
correspond to a return to the pre-event vulnerability (Lewis and Kelman, 1999; Kennedy et al., 2008). Given these 
terms, adaptability appears to substitute for the “stability” character of resilience, creating a new dichotomy between 
adaptability and change, or simply attenuating resilience’s capacity for change.  
What appears evident is that resilience and adaptability can be instruments for exiting a crisis, but they can also 
be instruments for remaining in the crisis. According to Harvey (2005), crises are functional for the systems that 
generate them: crises are guided, managed and controlled with the purpose of perpetuating the system itself. Thus, 
resilience can play an important role in maintenance, as well as adaptation. Resilience, in contrast, in DRR studies 
requires an evaluation of contexts and conditions before making decisions regarding the improvement (not simply a 
restoration or adjustment) of the capacity to manage risk.  
On the other hand, what appears of interest is the “local” potentiality of the interpretation of these concepts, such 
as in adaptation studies (van Aalst, 2006). Also, studies on resilience require the promotion of bottom-up work not 
only because of new trends in DRR research but also to ensure a local interpretation of the processes that can 
amplify knowledge and suggest new strategies for the reduction of global risks and the promotion of place 
resilience, thus overcoming semantic and interpretative confusion, as well as the failure of top-down policies. In 
fact, as seen above, according to UNISDR, the role of community in building resilience and DDR appears central, 
which suggests the need for a place-based analysis of the concept. In fact, resilience is useful in the activation of 
local resources to fight against glocal risks, granting it the capacity to address global problems in local communities 
(Cutter et al., 2008). Considering the interdependence of places and scales and the globalization of social, economic 
and environmental processes, local resilience now appears desirable in order to ensure global resilience.  
Accordingly, DRR strategies are now expected to integrate top-down strategies with local government 
interventions in order to ensure the sustainability of the policies adopted and to create resilient communities 
(Mercer, 2010). In fact, the top-down approach appears to be a sterile approach because it lacks consensus and 
because an interpretation that starts at a global scale does not yield correct and full comprehension (or correct use of 
the process of building resilience), because of the slipperiness of meanings and the conflicts that can be generated 
via the contrasts between opposite resilient forces. At the same time, because hazards are “localized” and “event-
specific” (Cutter et al., 2008), it is necessary read DRR strategies using place-based terms, such as resilience to 
natural processes, because UNISDR advocates discuss “community capacity”. 
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2.2 - Landscape as a unit of measure for resilience 
Landscape is an effective instrument for reading local contexts and therefore reading resilience because it is one 
of the ways in which to achieve resilience and thus sustainability (Castiglioni, 2009), as well as a way in which to 
investigate the fulfilment of resilient and sustainable processes, such as those recognized in the European Landscape 
Convention (2000). Considering the importance of reading resilience in local terms, its contextualization in 
landscape appears to lead to a better understanding and dynamisation of the concept. Cumming et al. (2012) defined 
“landscape resilience” as the strength needed to maintain the stability of sustainability conditions, and landscape 
sustainability is the result of the persistence of sustainable models of landscape planning and relationships that link 
various landscapes at various scales.  
The landscape concept contains sub-social and ecological systems that are usually considered separately, but 
they actually co-exist within a closed relationship, in which human beings are deeply dependent on ecosystems for 
the well-being and ecosystems suffer constantly due to human action (cf. Cumming et al., 2012). This may be 
responsible for the growth or reduction of vulnerability. Landscape resilience and sustainability are functions of 
ecosystem recovery and conservation policies, particularly in terms of ecosystem services and human well-being in 
specific places and in terms of the creation of more resilient relationships (Cumming et al., 2012; MA, 2003; MA, 
2005). In fact, Cutter et al. (2008) maintains that a stressed environment caused by unsustainable practices 
experiences more devastanting natural events. 
The ways in which we relate with the places we live determine the creation of different landscapes, in which 
different goals take shape. Together and in different ways, physical and natural elements influence and react to 
human behavior (and vice-versa) in a complex system of relationships that produces changing landscapes. 
Accordingly, we can have resilient and sustainable landscapes or vulnerable landscapes.  
Landscapes are the result of ecological, human and non-material (perceptive) components, according to the 
European Landscape Convention (2000), which defines a landscape as “an area, as perceived by people whose 
features are the result of the action and interaction of natural and/or human factors” (Castiglioni, 2009). Thus, the 
characters of landscapes are perceived visually or otherwise (a landscape is recognized by an observer). Different 
levels of landscape observation, which correspond to different levels of perception and interpretation, exist, and 
these can be classified in different ways. The central ones are the insider’s level and the outsider’s level. Thus, in 
terms of the act of observation, we can identify the two dimensions of landscape, a social one and a spatial one, 
which correspond to the observer and to position (Castiglioni and De Marchi, 2007). 
Accordingly, landscapes demand that more attention be paid to the dynamics that link these two dimensions, 
which are responsible for the creation of different scenarios: space and society. Disasters are actually derived from 
the relationship between these two components, via which changes are produced and the characteristics and 
equilibria of a place are transformed (Khan and Crozier, 2009). Without society, we cannot, in fact, talk about 
disasters, because “a disaster is not a physical happening […] it is a social occasion […] ‘natural’ disaster agents 
have social consequences only because of the activities of the involved communities, before, during and after the 
impact of a disaster” (Quarantelli, 2005: 343). At the same time, an event requires a space in which to manifest 
itself. In physics, in fact, an event is defined as a space-time point: it requires space to unfold itself, without which it 
cannot leave the potential state. For this reason, it has an intrinsic spatial nature (Dansero and Mela, 2007).  
Starting with these considerations, in hazards studies, two kinds of vulnerable landscapes have been identified: 
riskscapes and hazardscapes. Khan and Crozier (2009) defined a hazardscape as a place hit by an event, while a 
riskscape is the potential for damages. A riskscape can be also read as a landscape exposed to possible damages 
because of the exposure of value to risk, because of place characteristics and because of bad relationships between 
its society and ecosystem. “Hazardscape” was defined in Corson (1999: 57; Khan and Crozier, 2009: 4) as “the 
spatial distribution and attributes of human engineered facilities […] that contain or emit substances harmful to 
humans and the environment”, and Mustafa (2005: 569-570; Khan and Crozier, 2009: 4) defined a hazardscape as 
“both an analytical way of seeing that asserts power and as a social-environmental space where the gaze power is 
contested and struggled against to produce the lived reality of a hazardous place”. This interpretation of vulnerable 
landscapes sheds light on the contextual nature of the event, which is produced by the interaction of local elements 
that exist in the same space. To conclude, according to Khan and Crozier (2009: 5), three components make up a 
hazardscape: vulnerability, systemic components and perceptibility. Perception, awareness and past experiences are 
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all elements that interact with the response capacity of a community. In Khan et al. (2012: 6), the response capacity 
of a place is influenced by perceived susceptibility and physical susceptibility: “the biophysical characteristics of a 
place influence response both directly by governing physical susceptibility that dictates response requirements and 
indirectly by influencing perceived susceptibility that stimulates motivation for response”. Great attention has been 
given to the role of perception in producing vulnerability (cf. Khan et al., 2012) and, on the other hand, in producing 
resilience. A high level of perception of potential damages can stimulate the activation of strategies in order to 
reduce or avoid them.  
Perception usually is higher after that a disaster has already manifested, so we can experience and measure the 
resilience of a system only after its occurrence. According to Cutter et al. (2008), vulnerability and resilience are 
distinguished substantially because they belong to two different temporal moments of the disaster: vulnerability 
belongs mainly to the pre-event (“characteristics or qualities of social systems that create the potential for harm”; 
UNISDR, 2007: 599), while resilience manifests itself during the impact itself. In the temporal representation of the 
two concepts in Cutter et al. (2008), resilience surpasses the state of emergency to act via prevention, but only after 
that an event has already been manifested. This means that crisis mandates change or adaptation, because after the 
event, systems must inevitably modify themselves in order to reduce their vulnerability and increase their capacities 
of response and of recovery, producing more resilient landscapes.  
The resilience of a landscape relates to all the components that constitute it, and a resilientscape must be 
interpreted as a complex adaptive system that is spatially located and includes both social and ecological 
components, as well as the interactions among them and with all the other landscapes. In landscape terms, resilience 
focuses on the ability of a system to deal with perturbations linked to concepts of vulnerability, innovation and 
adaptation, and it appears to reduce practices that can increase risk vulnerability and improve the implementation of 
landscape sustainability. In these terms, a resilient landscape represents a step toward reaching a sustainable 
landscape.  
 
3. Can Madeira become a resilienscape? 
 
3.1. Hazardscapes in Madeira 
 
Madeira is a Macaronesian island located in the Atlantic Ocean. It is the largest island of the Madeira 
archipelago, and it is situated 600 km north-west of the African coast. Its climate is influenced by the sub-tropical 
anti-cyclone of the Azores, and vegetation covers about 2/3 of the surface. Its landscape is characterized by deep 
valleys with typical “U” profiles. The Laurissilva forest occupies the middle-west of the island, and the island also 
features steep slopes, pebble beaches and strong branching streams. The highest mountain is Pico Ruivo (1861 mt.). 
In February 20, 2010, the island experienced one of the worst hazards of its history as a consequence of a long 
period of rains (Couto et al., 2012). The result was that 42 people died, eight went missing, 120 were wounded, 200 
were displaced and 800 houses were damaged. The economic impact of the damages was about 1,4 billion euros 
(Baioni, 2011). The worst event that had occurred on the island before 2010 was the flood of 1803, which killed 
1,000 people.  
Madeira is a potentially dangerous landscape that experiences frequent hazards due to climatic and geophisic 
dynamics, as well as bad relationships between society and landscape. Flash floods, landslides, storms, oil spills, 
fires and volcanic risks (Prada and Serralheiro, 2001) are present on the island, and some of them occur frequently.  
The landscape characteristics of the island facilitate the risk of hazards and make it difficult to establish places of 
settlement that are safe. On the other hand, unconsciousness of the risks and the abandonment of some practices of 
landscape management have increased the insecurity of the places chosen as dwellings. Some examples of 
vulnerable landscapes are identified in the images that follow: the first (example of hazardscape) represents the top-
side of Funchal city, the main city of the island, which is frequently affected by hazards. In 2013, it was hit by fires 
that damaged this part of the city and threatened several houses, causing the deaths of five people. The abandonment 
of agriculture, the introduction of non-indigenous tree species and the poor management of forests have increased 
this risk and were responsible for the danger to which the people were exposed (Quintal, 2000). The second image 
(example of hazardscape) shows a house destroyed during the flood of February 2010, in the parish of S. Antony, 
and never rebuilt, and the third image shows the north- west side of the town of Funchal, where it is possible to see 
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the presence of some infrastructures of the town near the riverbed (example of riskscape). Rivers in the south of 
Madeira have long periods of drought that are frequently interrupted, in winter season, by flash rains that can be 
responsible for flash floods (Prada et al., 2005).   
(1)                                                            (2)                                                           (3) 
Fig. 1 Hazardscape in Funchal after the fires of 2013; fig. 2. Hazardscape of S. Antony (Funchal) after the flood of 2010; fig. 3. Riskscape of 
Funchal 
 
3.2. Towards a resilientscape  
 
Table 1. Some resilient initiatives in the island of Madeira 
 
Resilient projects Description of the project 
 
Goals of the project 
Ecological Park of Funchal It is supported by the municipality of Funchal. The 
activities are carried out by the group “Amigos do parque 
ecologico”. 
 
Rebuild natural forest cover and manage it in 
order to reduce the risk of landslides and 
fires. 
DMDM research group It is an interdisciplary and international research group, 
supported by Universidade Catolica Portuguesa (CECC) 
and Universidade da Madeira (CIERL) 
 
Promote a memory of disasters, build a 
culture of disasters, and resilient actions to 
reduce disaster risk in Madeira. 
PPP: Projeto Pensar a Paisagem Promoted by DMDM, with the support of Università 
degli Studi di Padova (DISSGeA) and Universidade de 
Lisboa (CEG), it is realized thanks to MASF. 
It is an international, interdisciplinary, place-based, 
educational project. 
 
Educate students and people to learn to read 
landscape and to participate in building a 
resilient island. 
Prevenção e segurança na escola The initiative is promoted and carried out by AIG 
Madeira, Diração Regional de Educação, and Serviço 
Regional de Protecção Civil. 
Educate students, parents, teachers and civil 
protection operators to a properly behavior in 
front of hazards. Inform about the proper 
evacuation procedures. 
       
Although Madeira appears today as a riskscape, in which there are evident signs of the past natural events and of 
the poor relationships responsible for them, some important actions have been implemented in order to promote 
more efficient landscape management and achieve a resilient and sustainable landscape in which to live. 
In particular, in the aftermath of the flash flood of 2010, the “artE de pOrtas abErtas” project, which represented 
an interesting example of catharsis after the disaster and of the promotion of a “resilient” behavior (Salgueiro 
Rodrigues, 2013), was created. Another interesting example was the promotion of a culture of prevention via a 
bottom-up approach in the Ecological Park of Funchal. In particular, the group “Amigos do Parque Ecologico de 
Funchal” operates to re-establish a natural cover on the top side of Funchal and to reduce the impact of flash rains 
and fires, as well as to educate people, tourists and students about the landscape characteristics of Madeira, its 
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dynamics and the actions that can be taken in order to reduce risks. The group organizes labor camps with local 
volunteers and educational camps designed for tourists and students (Quintal, 2000). 
One other interesting example is the “PPP: Projecto Pensar a Pasaigem” educational project, promoted by the 
DMDM research group. It followed the “Sentir a paisagem: do meio natural à representação visual” project, 
implemented in the Museum of Sacred Art of Funchal [MASF] following the flood and the fires of 2010. The “PPP” 
project’s central purpose is to educate people about resilient and participative behavior to promote bottom-up 
actions for a DDR strategy in Madeira. 
A third educational project is “Prevenção e segurança na escola”, which is a top-down initiative to educate 
people about the proper actions to take in the face of hazards. The project is mainly designed for schools, but it also 
involves the community during the “open days” organized for parents and relatives. 
To conclude, a research project is being promoted by DMDM, which aims to create a “culture of disaster” (about 
definition of culture of disaster cf. Webb and Wachtendorf, 2000) in Madeira. In fact, although several hazards have 
occurred on the island, its inhabitants did not seem to develop an awareness of the associated risks, and few 
preventive measures were taken. After 2010, different behaviors emerged, and many began to ask for a change in 
landscape management.  
 
Conclusions 
 
In this context, resilience is the capacity to create stable equilibria between the elements that interact within a 
landscape and the capacity to survive and avoid negative effects in the face of hazards. As a consequence, 
sustainability should be interpreted not only as a future scenario but as a way of building resilience. Thus, the 
linkage between and interdependence of the two terms appears very strong. 
The stability of resilience in a landscape inevitably contributes to the stability of other landscapes as a 
consequence of globalization. Every process occurring in any place or on any scale will inevitably extend gains to 
other places and scales. Thus, resilience “depends heavily on finding an appropriate match between the scales of 
demands on ecosystems by human societies and the scales at which ecosystems are capable of meeting these 
demands”. Here, scale can be interpreted as “a unifying concept that connects social systems and ecosystems” 
(Cumming et al., 2012). Also, Cutter et al. (2008) underlines the linkage between the condition of the environment, 
the treatment of resources and resilience, thus recognizing sustainability’s central role in resilience studies. Within 
this context, landscape, as a visual result of human actions on nature, represents a useful laboratory in which to 
experiment with resilient strategies and measure the resilience of nature and society. Moreover, landscape is a 
holistic and bottom-up concept that allows the extension of the resilience to all members of the community, as well 
as preventative education (cf. Castiglioni, 2012). 
According to it, and considering the level of risk in Madeira, the island appears to be an interesting laboratory in 
which to experiment with projects to build resilience at local and global scales as a consequence of the 
interdependence within places and of the potentiality of “island studies” (Mercer et al., 2012). The physical 
characteristics associated with low levels of community perception and participation are responsible for the 
riskscapes that represent the true face of the island today. However, an increasing number of initiatives are being 
developed to educate the affected citizens and produce move towards sustainability and resilience. 
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